
Fig. 1: Needle Placement by visual Servoing in 3 Successive Planes using 2 views 




Figure 2 - Visual Servoing of a Needle in a plane using cross-ratios 
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Fig 3 Needle orientation from fixed point F to multiple targets (a) arbitrary planes PI and P2 (b) (c) (d) visual servoing to 
T of needle rotating in PI defines lines DI. (e) visual servoing in P2 defines D2. DI and D2 give viewing plane ' 
Similar approach gives O^y . (f) visual servoing in second image plane of needle rotating in . The resulting • 
orientation of the needle is along (FT). Similar approach to be applied for O^y . 
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Fig. 4 Best entry point to reach one target by passing through 
secondary target. It can be found by first orienting the needle to the 
targets from 2 arbitrary entry points 
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